In contrast to the existing synchrotron, DESY II will, since it is a separated function machine, have 5 independent magnet circuits: 1 for dipoles, 2 for quadrupoles and 2 for sextupoles. Moreover the repetition frequency will be 12.5 Hz instead of 50 Hz. The present "White circuit" allows the resonance frequency to be changed by a factor of 4 and will be used for the dipoles. The other 4 resonant circuits will be built from new elements and the magnet impedances are chosen such that all the magnets of one circuit can be connected in series. The dipole circuit will be operated with the existing dc-power supply and a new ac-power source of 12 pulse cycloconverter type without circulating current will be installed. The quadrupole and sextupole circuits will be excitated by combined ac-and dc-power supplies of the type used for the FNL booster synchrotron.
Introduction
The DESY II circuits are powered according to the function A with, "= 1 or only a little larger than 1 for the dipole and quadrupole circuits. The sextupole circuits use ancx = 1,24. The power supplies are designed for a maximum particle energy of 10 GeV. The repetition frequency of the DESY II magnet cycle was chosen as 12,5 Hz, which is 1/4 of the present DESY I system. This enables us to use the White-circuit elements of the present DESY I dipole system. The new synchrotron has 48 bending magnets which are arranged in 12 groups with 4 magnets per group just as in the old machine. The inductance per group is now somewhat larger, but because the magnet current will be smaller, the ac voltage per magnet group amounts to about 1/4 of the earlier units. The choke is retained, and as the major part of the resonant circuit capacitance for 50 Hz operation consists of a series arrangement of 4 units, these units can be switched in parallel for DESY II. Since DESY II is a separated function machine there are 2 quadrupole and 2 sextupole power circuits apart from the dipole circuit. The impedance of the quadrupole and the sextupole magnets was chosen such that all magnets of one circuit can be put in series without exceeding the permissible voltage to ground. The magnet circuit capacity C and rejector circuit capacity C' are connected parallel to this series connection, while the choke remains in series with respect to the current source. The parameters of the magnet circuit are summarized in the following choke controlled by back-to-back thyristors and switcheable capacitors for frequency variation as before. The choke is controlled such that it produces a minimum of subharmonics. Another essential advantage of the cycloconverter as compared to the resonant circuit-inverter is its inherent superior quality in the amplitude regulation.
Regulation
Each of the five circuits is controlled separately, the only common feature being the reference input from which the feedback signals are subtracted in digital form. The dc level is measured using a DCCT, the ac amplitude and phase is obtained from a reference winding on one of the magnets. The currents in the five circuits must vary strictly proportional. This presents no problem for the dc. The ac is influenced by the harmonic content of the current and therefore differs in dipoles, quadrupoles and sextupoles. In the combined power source, odd and even subharmonics are produced due to asymmetric voltage production. The subharmonics can be reduced by increasing the transformer voltage of the combined current source or by supplying the dc und ac components from separate converters with their own transformers. The frequency spectrum of the magnet current in the present provisional dipole circuit for 1 GeV is seen in fig.3 . (structure like that for the quadrupoles). The frequency response of the magnet current regulation in the case of quadrupole and sextupole excitation is for the circuit alone: 
